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(b) - hl/>X 1 2 iA^6l/>X3 1 a&<£££3 1 b t.<DM& 
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d^2f • NA 



(1 0) 



G 0 ^ 2 f • NA 



(1 1) 
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SgfUf (DM^mt, 2w!/Ai|)T$§. 

(c) iift?2 0 (Bfr&J£*fca&£V>«lllfr«f RMit§) 

5 f • NA/c o s (f>T&£o }g2 1 K*fLT, ¥ff^^rSJt^o 

fcHltfrte^ 0 ©S3 g P fc£. 2f •NAtfe§, 

(d) IU^f^^2 0 t*)fe^>X3 1 a&£ZS3 1 b £<B®«IL ©*/h 

10 fe^oT, M^«<HJ:Vio 

( f ) 3U^ - hU>X 1 2 iI)fel/>X3 1 zl&£Z$3 1 b 

3 1 bt0tiHdiiL<tW^^. 

bi^|WI-0^^iEgf^J;^^$^^i-^*^©^^S2 0 0 ^1 

20 1 a<Dmnlk£itiMmy67T'< A3 2 a^O^ 2 b £©pgni£/^g:& 
^i^^te. n'J^-hl/>Xl2 t*^I/>X3 la*itf31bt 

>X3 1 a*5<fc^3 1 b t-WmfeZM-erO* Mlfi2 0 0 &*/MbT 
*5«J:tf 3 2 b©WPSt«NA' 3'J^-M/>Xl 
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3 1 b«±3zBLfcfca>£W:S&?K mytU>X3 1 a£J;tf 3 lb© 

(a) 3U^-hl/>Xl 2 (D#$J)m.d (DM'MmZ. 2 f 

mytu>X3 i a^<fct^3 i b^^r^^d ' (DWcwmt, 2 f - 

NA' 

(b) uV*—hU>Xl 2 <3D^K«t f ©S/hffitt, 2w!/At/)T^ 
10 §0 *3tl^>X3 1 a*«ktf 3 1 bOljfitllif' ©ft/hfifci, 

f (NA/NA' ) £&£o 

(c) 0 <B&m^#fc5^fcm«fP37!W£*r S) 
ft iMt ttttT©«J:5t:*S. 

15 f -NA/cos<i)TS5. f2 1CfLT, ¥fT&#l*Jf£?&o 

fclH#r*&^2 0©*$ g P H 2 f 'NAT^S. 

(d) ®#fte^2 0 tI3!61/>X3 1 a*«t«3 1 b©EiL0ft/M 
tt, Ml/>X3 1 a ££#3 1 b©<t&S«J*mD' &JBV>T, D' / 

20 (e) *-vv>xi 2 tm&fe^2 o b.<Dmm\z\z.mmffiiz^ 0 

(f) n u m^>x 1 2 (Dwm&iftQknom'frmz, nv*—hu 
>xi 2<Dm$i%& tm>u^o mytu>X3 1 a*«fc^3 it© 

25 <-rnfc£<fc^. 

8K±<D4kflr&mit'?zL£.-c nv *—bu>x i 2 tmytu>X3 1 
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(ihjs©^3) 

«3 o o <Dmi&%7Khtzmj£ t m-e&&o mmomms^ytmrns o o 
tmmcD^m 1 ©#^gm 100 £©m&3;&«> 

3feW>X3 3©ffift*ffiH£teU ffilt<|iJ^^T^A3 4 4 hiflWt 

10 isnt^«. iMi3©^gi3oon mm<Dmmi 

i a©£-&sjfr-e&3. mmoj&n 3 
gt 3 0 0 £^j6©j&ib 1 (Dfrytmw 100 «h©^©te©«^«««iM 

15 WfrbTV>5. 

il©^!3 0^gf 3 0 0 fc33V>TteU m#f*&^2 0 tioTl 

v^cM^^^©^^^^i±ilt^fRi*^^.seitT^bfe©-&, # 

5*5j;tf6fcJ3lftiV>>C3 3 fcAttbfc^, MI/>X3 3©ffi£«M 
20 KM^T^B SnfctfJttfi'Jft 7 t-T A3 4 a£,£tf 3 4 b Kl^tl^nSr 
^£*l£„ fccfc* 3 U — h l/>X 1 2 ii)tV>X3 3 fl^tt 

25 ttSmi©^3tC^S^^B3 0 (XDWfhmiZ^^XffiW-rZo ta 
35> 7^77-^1 1WU ^-b'77^A (iMM77^A^ 
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^Jfi©J&t8 3©3Hteg«3 0 0 ^Jfi©?gfBlfc: 
W3«bfc> (a) *5<ktf (b) ©*#£rattfcJft«>3J:£j&*T£*. 

3 £©^$l«d ©ft/hit fct* 9A 0 / (tc A*) £<fct*3 f - NA05 

10 )^t)-51OTf^ 

f = 3 A 0 / (tc A • NA) 

/cos<f)t^§, f2 lfcMUT, ¥ftfc-jj\ii}\zB^frmffife 

A* 3 4 a&£tf 3 4 b ©-tn^n© ft** WHS s K:Wr**#J^Jn*>S. 
20 o£D> 3'j^-M/>Xl 2*»<fct£|flftP->X3 3©il/&m$t£ f 
tit, 
s = f • A 

3'J^-hU>Xl2 iI3fel^>X3 3 £#£&*»-&©, 
25 3 0 0 ^ft/MfcT^^©^^^-^ 5 ^I^T, U~FlZ 

mWTZo %VT^ni 1 ©MPiC«±^bfc«'&<hf3l^TNAt 
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fcB %$®\yt 7 7^f A*3 4 a 43 <k £K 3 4 bOlPtttNA' -©^ 

tf) &cfctf 3 f • NA©^©*^^®^**- *ftW>X3 3© 
t^id' ©S/MH 9A 0 / (tt At/>) 43«ktf 3 f • NA 

(D5t3©*^^©MT&5,mfti'>X3 zom&mmf ' tt, f (N 

10 A/NA' ) itn«i^. 

15 f 2 0OfiSgpBatftS. 

J: DC 3 4b©*n^ft©ftttlHIBs USTSMIt 
s = f ' • A ij> 

l£BJiT£o &43, ®«$^77^/tlla©iPt^NA, 

nmoj&wiz <oftyt^w3 o o^A^ttfc^s^frtt* ^j6©^tB2 
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izmnvtz, (a) (b) ©^#<hl^£^&3££^T#3. * 

£i\ 3U^-hl/>Xl 2 £iS3£l/>X3 3 t<Dm?jimd(DWL'M& 
2 f • NAT&£o 

5 □ U ^ - h U>X 1 2 i:Ml^>X3 3 iOl^jgi f cDf/h 

#r&^2 0 <Z)S^ g v (t 2 f • NA/ cos^t*5. S2 1 

10 \Zttl>X, 5j2fT^^|RllC^ofellI^f^2 OOl^gptt, 2 f • NA 

•o&v, 3'j^-M/>xi 2*3i^7 l ew>X3 3©^^mii^ f 

15 tit, 

s = f • A t/> 

£ Ht, n U ^" h 1/>X 1 2 i*)l£l/>X3 3 t^MJfeS®^©* 
#}£=gS 3 0 0 &m'NkT%fr#)<D0kflrlZ~D^TM 5 £ffl^T> fiATJC 
20 KJBn^j-f/tl 1 a<0l§nim±aBb&»££|sg«*T?NA£U 
tt!M#J3fc ^T-T A* 3 4 a^i^3 4 bO||Pt«NA' Z\(Dh 

*^^>X3 3U±MVtc.*b<D£1 l Zg i fciO, Ml/>X3 3 <D#^£ 
25- d' tb, ^^^^f tl, Mift^S^D' tf§. 

tf, aU^-M/>Xl 20^dOi/M^ 2 f • NAT& 
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A' T££o 
5 (NA/NA' ) 

t^UT> ¥fT&7jfr£»ofctHj#T&^2 OOS^gpH 2 f • NA 
10 -T?&&o 

s = f ' - At/) 

i3oon ^«-r^*iiia5?ft*t, ^nfcismsf^©^*?*^ 

mfi©^ffi3©«k'5Kl, ^H)t7 7i'A3 4 a^J:t>*3 4 b£M 
fcSViTH fc3t7 7^ A3 4 a:fc<kt£3 4 b £ V>o 

mnomm 1 ~ 3 msnu M/>x nt, i)ti/>X3 1 
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1 2 tl^l/>X3 la, 31b*<fctf33 £ IT Z. <D U>X%m ^ 3 
5 □U^-M/>X1 2t, mytU>X3 la> 31 b££tf 3 

HSg<D^Ml~3©nU^-M/>Xl 2 i)feW>X3 1a, 3 
10 lb^<fc^3 3tlt ^-^TIWI^O^^^^^tt^^^^cD^ffi 

X3 1 a, 3 1 b£<fctf3 3 h £H&3 V >X£ IT^il 1 0 0, 

2 0 0 £J;l£3 o o%mf8.?z>z.£\z*sm-i:&z>o 

15 tl©fll~30^gttl 0 0, 2 0 0^^3 0 011 

fcj»*.T«b<kv>. ^(Dmz, ftftr&mmm.^v&mmrfmmmz-'fe 

tfrfc^zmfiizfe, mmh^^ytm^ms £_t>£L 

wvm— -rnu&^o ^nic<fcD> 00,20 o&£z*3 0 

&^*§1=m, ^SIl 0 0/ 2 0 0 &J;C£3 0 0 § 

MI10 0, 2 0 0 0 0 §M©^t^i:t§ui: 
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2 o (kt, mmmtwzo £/b^tv>& 0 @6Ai^$ntv^0it 
&i&m<Dmmfe? 2 ot^o, 2-o©^*^#tf¥fT^^4^Aif 

im©^ i ~ 3 Tfflv^miif^2 o \z^\,>Tmwt2> 0 m 

antt, 1 9 7 8^ #M)o 

15 MUUn : (®tJf^l.4 6) 

^^WG P : 1 4 0 0 nm 
^>I@G W : 5 3 0 nm 
if G d : 3 2 0 0 nm 
HJifrte^ 2 0 ^©^©A&NS^ : 3 1 ° 
20 IHl:fiRCWA(R i gor ous Coupled Wave A 
nalys is) S^ c k^7 p D^7A (Grat ing Solver 
Deve 1 opmen tttiGSOLVER v e r 4. 2 0 b) £4£J3 

07^0, 1 300nm ( 1 . 3 n m) ~1 6 0 0 nm ( 1 . 6 # m) 

rcTMf3t*fc 8 9 %&±<Dm^®%t%}^tfm&-£tlX^Z> Z. ttffrfr 
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3o 

^femytfeftfetk (Polarization Dependent 
Loss, PDL) fc^TfcttJFfccfcDfMBUfc. PDLSTMl^ 

5 PDL=ioxiog 10 (TMmft®ffi%}^/TEmyt®mAm) 
m 8 icAifr*^jii©SESfc»*r* p d l (Dtf-n^jn^To @8i 

OPDL te±IE$tft^ 1300nm(1.3Atm)~1600nm(l. 
6 Mm) CfefcoTO. 2 3dBKTt)SoTI/^i:t^fo*5. 

20 0Sr»f 2 0 SMt S3£«#*if§I*t5 i: t Tf , i!7X^ 
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mmm-v&Zo 2oost2 2±niii2 3* 

&zsm2m2 4&&mzmmznTMf&2nrc.mmffimg>mm2 s&m 
mvTfrB. mmmm^mm2 5 \zx.y^>tf*mvxm2 1 £?§^?* 

5 2&7ty* b~y*l*a#l$fi©lHl$r*^2 0 £ 

m<D^^^ji^)v^-mMizm^^m^\z^mj:^)i^-m^%^ 

X Oft W £ 2 3 d £ *«*t? # £ o 

15 c: £T> m#r*&^2 o<Dmm^(D^m^mz^>^xmi o a~^i 
od^ vitRsts. -®tm\zmmi&^<Dwmz\Z7 *bvvtf?y 

j —\z£&K$>-~>?hm i m^v^>!f\z&Z>Mn^*m^Z>o 0 1 
0 A~~m 1 0 DttliI^»^©as#l^©^^*^t-lSBI-C»S. 
^*«4 2±\zy* h 4 6 £7>fcf>n-b bfc^, S&tEK: 

20 DBrMCDjaffl©^-* >A°^->£^T£ (0 1 0 A) 0 

yt*>> He - c d v-^o&ofzmw-ytv— ^^m^tz.m.mmm^t^ 
^7,?myt. 2ytJ&*&myt&&z£m^M&m^rzmmffimm<&m^n 
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0 10 C»C^-rx@fc*ViTU 7 h-*7 &}%^Z>M&\Z. te, 7*YW 

(01 00. hi 0AfcSLfeigt@ 1 0 BizTKistcxntomm* 

10 AtiiAT, i^>^:iDM4 7li ( J;5^^/^->^ 
& (0 1 0 a~0 1 0 D©x@^JH^:fT-577^) tfs«kB#jrTr&5££ 

15 #CtC ft>Xyf>^iI^i^TiE^f4 1 ©JnXfcfx 5 (0 

i o D) 0 x^^>^^B«^iiaxWi|sj-^jSbfe ! b©^ji^T^#-e^^ 
*®^£fg«< jprt-^fcteifS^y^X^ (i cp) -^i&m 

^ft^^C« (NLD) 0«fc5fcI*!B*:/^X^fc:«k£RJ£IS:^>Xy 

25 #S (WDM) 5. ^tt)^hn^7h7 
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a&RTIBfrs^X^AT?**. JKD«^^\y F*m«5V X#©-h£ 

~3T*l/fc^ifi 100, 20 0&<fct£300 « £ © J; 5 75: T" 

15 mMCD.^m 1 ~ 3 <D#5feg« 1 0 0 , 2 0 0^itf3 0 0Mtf 

^ 0 b#>b, MiiibT^l 0 0 0~ 1 6 0 0 nm, ft? J X2m 
T?*nti2 0 0-8 0 0 nmi:V^feijtMTfffit5ut^t5, 
mM(DMm 1-3 T?fcj:V>mfcftA!*gB 1 0 & i^Hilt^ 3 0 
20 3fe7 7-fA'(^7 7-f;U l:fe<fctf 1 1 a mMM%i7 7< A* 3 2 a, 
3 2 b, 3 4 a&J;^3 4 b) <hl/>X (n»J^-hl/>Xl 2i, A 
ytU>XSla, 3 1 b:fe£r>*3 3 ) ©la^f TM^nTV^. b#> 

2 Kfe&ytm^&mnx, mM££v>yt&m&mM'rz> : e~?-£~?z> 
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(mmm 1 ) 

AttM^r-f A* 5 1 &<ktfmMMyt7 r-f A* 5 6 W\ RT^^ft^c 
ffl©S*T*^S'^ ; 6- F^7 7-fA' (3 71/^7 9 KS = 10 0/ 
140/im, NA=0. 29, 3-->^ft$g) T&£o nU^-ht" 
10 >X5 2 i!^W>X5 5 a^«fcrX5 5 b tit, B 2^^5i^S:tS©Mff 
*^tfiO»;HV>X (fl^l. 8mm, ^^Sglt 1 . 8 4mm) 

3 U *-hU>X5 2 ^ AttM^fe 7 7-f A* 5 1 ©flsSSKHJgSnT 
Vi§o Sfc, *31£1/>XI^1/>X5 5 a&£0?5 5 b«ffi»«3t7T 
-f A5 6 a&«££;5 6 b0«Wn^tl@£$nt^5. 
15 3'J M/>X5 2*«fc^MV>X5 5 a*3«fcr*5 5 bOJMMfii 

OflSflUgJKS 3 X SmmCliOllICMb, EI 6 A SC^f HI*f 
20 2 0 £lRl$l<7)«/&£T5oOg;D,®^*&^5 4©#^T^5M> 

^TPMfc£6 0 0 nm, SMBG W «3 3 0 nm*3<fctf G d tt 1 1 
0 0 nm<h L/fe 0 

40 



WO 2004/027493 



PCT/JP2003/012048 



X£fcHE^bfc&, KJ&te^ *>X.y5->tf&m^TWZ 1 1 0 0 nm 
&t$It?ii^H (SEM) ETliLfco 012«, SEMfci 
5 TV>3iPf5 7^MiJiEb<M/uT^D> &««!tHS B StlT 
Altfifl^^T-r A 5 1 kite, tfiA != 6 3 5 nm£ A 2 = 5 3 2 nm 

10 5 4fc, Alt^ 2 9° -VXMVfco mm fe? 5 4le:J;£ 1 ^©ttJtt^ 

^A^^^A^^noMtt i/t^ns 5. 0° ^ 

3 . 7 ° T&ofco 
mm^5 4^&m«lL= l 4mm]Stn;fc£ £3fctfJ#tM©^£U> 
X5 5 a^ck^5 5 b£5fc^T> MSnfc^tl©$S©M^$ 
15 QiLfrs ^77-f/t56 a&£t£5 6 b fC^-S- L fc„ i)i£l/>X5 5 a 
*3«fctf5 5 b©MRS (3te«l©raBI) «2. 8mmibfeo ^tl6©^ 
^^SI©I#5 0 El 1 \Z^T^t>\Z, ffl X m. 

#:5 0H L ! = 3 0 mm&cb^L 2 = 1 7mm0i:f$tn:t^ 



(SI) 







A, 


A 2 


0° (TEl)fe) 


8 3 % 


7 6 % 


4 5° 


7 9 % 


8 3 % 


9 o° (Tumyt) 


7 4 % 


8 9 % 
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(HJS01J2) 

3>J ;*-h!/>X5 2^<fctX^l/>X5 5 a&&ZS5 5 bte 

ssfc/hsf-fb-r^ifetti^** (eh Do mmm2\tmmmi tmu&m 

^^T> Att#J^^T^A5 1 t{tHt«77^A5 6 a£«fctf5 
6btlil^fm^5 4 <h£ffiV>T, 3U^-hV>X5 2 *3 £ tflflTfc V- > 
X5 5 a*5«fctf 5 5 b *»/MR*T?^fflftbfe«W"«T»S. iM2 
0#ftg*©#HS*>EI 1 lTiSn^CT, 0 1 1 &ffiViT^Jfi0O2 tC 

A«77^f/t5 l*<fc^fflttffla3te7T-f A*5 6 a*5<ktf 5 6 b \Z 
[1 NA=0. 29*^37¥lwi=0. 05mm# ; E-^77 
^f/^ffflbfc, #8fT^ — A 1 =6 3 5 

nmtA 2 = 5 3 2 nmT?*D (¥^SS.A 0 =5 8 3. 5 nm), ®#T£i 
®^IiAi()=l 1. 3°T£3o 

5 ktXS7 l 6l/>X5 5 a#>£Z£5 5 bOfej&SBHl f (Dm^mt, 2wi/A 
t/> = 0 . 5 0 7mm^D, 3iJ^-hI/>X5 2*±tf«3fel/>X5 
5a^«fc^5 5b0t^d0i/M^ 2f-NA=0. 2 9 4mm 

^^^bTSit/^^[p]^^ofc|Hl^f^5 4©^^g v = 0. 2 9 4/ 
cos<*>= 0. 3 3 6mm^D, jPHc*# IT ¥fr&7j fafci&o fc0»f 
^54©fi$g P =0. 2 9 4mmt)5;5 1 i)fel/>X5 5 a^J:tf 
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5 5 bfiDfciW^DSfMJ: 0 *>Q£.tit>Qjz&\t* 0 . 3mmtt 
/h <h & • 

(mmm 3 ) 

ti^tl A ! = 1 5 4 5 nmiA 2 = 1 5 5 5 nm A 0 = 1 5 5 

Onm) tU HtfrfcoaS^Atf = 0. 6° f?Z>o 

10 3tmitaB3 o \zmytu>X3 3 a*— 3 ^ tmt^^rf a 3 4 a& 

«fctX3 4 b\t*:tl^n<Dyt$tL<Dfflffi s = 125 u mtft iTt^fc. 

ECD*£\ 1/>X 1 2^3i«l/>X3 3 (Dfe&MU f 

te, s/Aif = ll. 9 4mmWIl?^§ 0 n'J^-hU>Xl2^ 
cktK^l/>X3 3©flHdOi/Mtt, 9 A 0 / (?cA^) =0. 4 
15 2 4 ram^itf 3 f • NA=3. 5 8mmO^#^^tl)01?, 3. 

0ifTte^2 0©«tel8&g&:fc#£tt, A#t£i<*> = 4 5° fcbT 
12 1 te^LT^iefcl&fafci&bfcmSfte^ 0©l$g v =3. 5 
8/cos^=5. 0 6mmT$D, 81 2 1 bT^Pff ft^lSHciB-s 
20 fc[U#T*8-^2 0 g P = 3. 5 8mmt$5, 

4^Jb<fc D . f = 1 2 mm. d = 3 . 6mm©a 'J h!/>Xl 2* 

25 2 0 0&£tf3 0 0 te, /hSf-fb-rSClt^lB'efet), ^<D±, KS^3& 
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5 ^x^ffltf y?7y7°mwmzm^t>nz> 0 
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m m (D m m 
2£« ^ £ ic ta it # iri © & 7te3? * m ttr z> c t tf tti ta^iic * & , 

f&fBn U h l^>X*«kOCtfrlBil3tt^>X©^ra&^*d t U MfB 

iM»iPt^NAtl, MfB?ifc^bTSit^^lRj{C^ofeH& 
®#T&^©:&££gp<hb, #&WBia#r&?£Altt-&7te3C©F^ #in-r 
©i&ISI»&Aittt©¥^i£*&A 5 tt, WIB^SA x <^i!uf3i£S A 

a 

25 g v ^a/cos<f> 
gp^a 
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L^D/A i> 

(fc£U ate. 9 A 0 / <7t Ai/>) 43£tf3 f • NA©5"&^f ft 

10 &ft\zm&m?2>mmfc?£> 

nu^-M^>x^«fc^strtBm3 , 6i/>xo^*m^i ; & fib, taianu 

15 * — hk>X£J;tft&pBil^l'>X©%Si$^£D <h b, MfBIsItfrte 

ftt^%m<DMmmffi&^ztt?zm&ytJ¥:(D\Hft & $ mib®^ 

jiO^SSw^t, fufB®}fci!IC<£>P?!Pf££NA£b, MfBiPlfcfcfbT 
20 fr^^lRlfcaofetlrlBIil^f^OS^^gpib, ffif3!II#rte^K:Att 

ibsesa x *j:^t5iB^SA 2 <D%m±o. mmm^r^^\z^^>m^fM(o 
&mm*ATi> (?i?T» tvrcm&iz, &T<D$:&mifr®mft¥& 

25 d ^ 2 f • N A 

f ^ 2Wj/A t/> 
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g v ^2 f • NA/c os* 
g P ^2 f • NA 

#0£#}gEB&lRl±<E>Pf8RS£ s MfB^fcMbTgtit&;fr|n|fc:*&o fcWl 

20 IBHI^f^^CDS^^gv^U^ HtrfB?g(cMbT¥ff^^[Rl^^^7cHuf3 

^#$i^Ait^<E>#?£*£ A i^.ktXA 2 it, MfBi&fiA ^.ktf A 2 
©H&IBP^Alt^OD^^SrA 0 tU tufBi&S A t 25 <ktfifflfl3ifcS A 

d ^ a 
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g v ^ a/cos^i 

gp^a 

s = f - At/) 

(fetch, att, 9A 0 / (tc At/0 ^3 f • NA©5^ l^Ttl 

5 frxg^mt-tz) 

n v *-bvyx&&tfmffigkytuyx<DM&mm& f tb, wib^jS 
mmte^foiz&^Tffimmffi&^oi&z&g; wwb^c^ut^ 
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d^ 2 f • NA 
f ^2Wj/M 
g v ^2 f • NA/c osi> 
g P ^2 f • NA 
5 S = f • A $ 
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